The focus of this study was to investigate whether there is a position effect on identification accuracy of L2 consonants by Korean listeners and to examine how Korean listeners perceive the phonetic properties of initial and final consonants produced by a Korean learner of English and an English native speaker. Most studies examining L2 learners' perception of L2 sounds have focused on the segmental level but very few studies have examined the role of prosodic position in L2 learners' perception. In the present study, an identification test was conducted for English consonants /p, t, k, f, ɵ, s, ʃ/ in CVC prosodic structures. The results revealed that Korean listeners identified syllable-initial consonants more accurately than syllable-final consonants. The perceptual accuracy in syllable initial consonants may be attributable to the enhanced phonetic properties in the initial consonants. A significant correlation was found between error rates and F2 onset/offset for stops and fricatives, and between perceptual accuracy and RMS burst energy for stops. However, the identification error patterns were found to be different across consonant types and between the different language speakers. In the final position, Korean listeners had difficulty in identifying /p/, /f/, /ɵ/, and /s/ when they were produced by a Korean speaker and showed more errors in /p/, /t/, /f/, /ɵ/, and /s/ when they were spoken by an English native speaker. Comparing to the perception of English consonants spoken by a Korean speaker, greater error rates and diverse error patterns were found in the perception of consonants produced by an English native speaker. The present study provides the evidence that prosodic position plays a crucial role in the perception of L2 segments.
Introduction
This study aims to investigate the effect of prosodic position on second language (L2) learners' perception of L2 consonants. A great deal of research about the perception of vowels and consonants in L2 has shown that second language learners' perception of L2 sounds differs from that of monolingual native speakers of the target L2. Most research on L2 learning has focused on the factors including the age of acquisition, the 1) Hanyang University, jj9094@hanyang.ac.kr This work was supported by the research fund of Hanyang University (HY-2012-N) .
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synchronic and diachronic variants, relative to medial or final segments (Bell & Hooper, 1978) .
In the perception of segments, it has been observed that initial and final consonants in a syllable and/or a word are perceived differently by listeners. In Quené (1992), a word-initial consonant in Dutch was perceptually more distinctive than a word-final consonant due to the lengthening of the initial consonant. In a study of perceptual confusion experiments with English consonants (/p/, /t/, /k/, /f/, /ɵ/, /s/, /ʃ/), Redford and Diehl (1999) examined the identifiability of initial and final consonants in CVC syllables. They noted that syllable-initial consonants were more accurately identified than syllable-final consonants by English native listeners. In addition, it was found that sibilant fricatives and stops were more accurately identified than nonsibilant fricatives. According to Redford and Diehl (1999) , perceptual accuracy in the initial position was explained by the greater acoustic distinctiveness of initial consonants. A significant correlation was found between amplitude and error rate, and between the onset or offset of second formant frequency (F2) for initial and final consonants and error rate. intervocalic position before stress (VCVV), and intervocalic position after stress (VVCV). In the results of Cho and Lee (2007) , Korean listeners tended to label English voiceless stops into Korean aspirated stops while the voiced counterparts were categorized as Korean plain stops. However, the general patterns were found in onset and intervocalic position before stress while diverse mapping patterns were shown in the prosodically weak position such as coda and intervocalic position after stress. In addition, for English fricatives that are not included in Korean phonemic inventory, the subjects showed various mapping patterns.
However, Cho and Lee (2007) 's study limited on the perceptual category mapping between English and Korean and they did not explain whether the perceptual accuracy is caused by prosodically driven properties in the production of English consonants. In order to support the perceptual advantage over initial consonants, it is necessary to evaluate whether the perceptual results are related to positional difference found in the production of English consonants.
In order to find out the effect of prosodic position on the production of English consonants by Korean learners of English, Jang (2013) 2) In order to measure the onset/offset of F2, the F2 was taken at the onset of F2 for the initial consonants or the offset of F2 for the final consonants. 3) In Jang(2013), RMS amplitude was measured for the energy present in 25 ms window at the onset of the release burst for stops. 4) Centroid values were taken from FFT spectra during the entire constriction interval for fricatives.
In order to find out whether the position in a syllable affects (Bent and Bradlow, 2003) .
Therefore, the speech from the speakers of different language background as well as position dependent properties of consonants could influence the perception of Korean listeners.
The organization of this paper is as follows. In section 2, the research methods are provided. The results of the experiment are seen in section 3. In section 4, the findings of the experiment are discussed. Section 5 concludes the paper. 
Methods

Participants
Stimuli and Procedure
The stimuli were the same as in my previous study in Jang (2013) . The English consonants /p, t, k, f, ɵ, s, ʃ/ and /ae/ were used to create CVC prosodic structure. Each consonant appeared with every other consonant in the syllable initial and the final positions (7×7×2=98). For example, when /p/ was placed in the syllable initial position, all the target consonants including /p/ were placed in the syllable final position, respectively. The stimuli used for the experiment are presented in Appendix. Most
CVCs were actual lexical items (e.g., "pap", "pat", "pack", "paff", "path", "pass", "pash") and the others were nonsense words (e.g., "thas, thash"). In order to ensure that the identification of each consonant is due to the effect of prosodic position, the target consonants were placed in the same environment. Thus, the target syllables were placed in two frame sentences such as consonantal and vocalic contexts as in (1) and (2), yielding 196 tokens. The carrier sentences provided similar consonantal and vocalic contexts for the initial and final consonants of the target syllable.
(1) I said CVC definitively ( 
Results
In the results using error rates as the dependent variable, the effects of segment, position and different language speaker were found to be significant (F(6, 120)=58.448, p<.000 for segment;
F(1, 20)=133.028, p<.000 for position; F(1, 20)=39.630, p<.000 5) One anonymous reviewer pointed that in the vocalic context, the target consonant in coda position can be realized as an onset of the following syllable. However, in the results of production study, the target consonants in coda position were not found to be resyllabified into the onset of the following syllables. In addition, the target syllable was realized at the end of accentual or intonational phrase as there was a phrase boundary between target syllable and the following phrase, eight times.
말소리와 음성과학 제6권 제1호 (2014) for speaker). However, the context effect was not significantly Table 2 . Confusion matrices for final consonants produced by a Korean learner of English in (c) and by an English native speaker in (d).
6) The identification pattern of /f/ was in accord with the findings in Cho and Lee (2007) . In a study of category mapping of English consonants into Korean, they noted that /f/ was mostly labelled as a Korean aspirated stop /pʰ/ in onset and coda positions. p 184 16  26  56  9  0  1  2  t  5 210  52  7  18  2  0  0  k  0  10  278  3  0  2  0  1  f  35  3  3  227  25  1 Table 3 . Acoustic measurements of the initial and final consonants of CVC stimuli from a production study by Jang (2013) In order to explain whether the relative perceptual distinctiveness of the initial and the final consonants is related to the production difference between the two different positions,
Pearson correlation analyses were performed between error rates and each phonetic property examined in the production study of Jang (2013) . A significant correlation was found between accuracy and F2 onset/offset (r=-0.52, p=.005 for Korean learners of English; r=-0.65, p<.000 for English native speakers). In addition, there was a significant correlation between error rate and RMS energy (r=-0.61, p=.036 for Korean learners of English; r=-0.7, p=.011 for English native speakers). The results of correlation analyses showed a consistent inverse relationship between error rate and F2 onset/offset, and between error rate and amplitude. However, the correlation between error rates and duration was not found to be significant for both language groups. The results of the correlation paralleled the findings from the study of Redford and Diehl (1999) . The results of correlation confirmed the fact that the perceptual accuracy in syllable initial consonants may be attributable to some increased phonetic properties in the initial consonants.
On the other hand, the reduced phonetic properties in the final position could cause greater error rates in the perception of the final consonants. The greater error rates and diverse error patterns in the final position imply that the perception of L2 consonants are strongly affected by prosodic position.
Discussion
The primary goal of this study was to investigate whether there was a position effect on the identification accuracy of L2 In the perception of English stops, /p/ and /t/ were poorly identified in the final position when they were produced by an English native speaker. The error rates for /p/ and /t/ were found to be even greater than those for fricative /f/. The results revealed that Korean listeners did not have a similar perceptual pattern in the perception of initial and final consonants to that of English native listeners in Redford and Diehl (1999) . English stops were not found to be more accurately identified than English fricatives when they were produced by an English native talker. Therefore, the different perceptual pattern between stops and sibilant, and nonsibilant fricatives found in Redford and Diehl (1999) does not apply to the perception of L2 by Korean listeners.
The substitution pattern found in the production of English fricatives by Lee (2011) presented that /ɵ/ and /h/ were substituted for /f/. /ɵ/ was replaced by /f/ and /s/, and /s/ was replaced by /ɵ/. The substitution patterns in the production are consistent with the error patterns found in the perception of English fricatives in the present study. For Korean listeners, /ɵ/ was predominantly misperceived as /f/, and /s/ was labelled as /ɵ/ in the final position. /f/ was predominantly confused with /ɵ/ when it was produced by a Korean speaker and it was misidentified as /p/ and /ɵ/ when it was spoken by an English native speaker. As noted in Lee (2011) , Korean learners' perception might be in part tied into their production.
Relative to the perception of English consonants spoken by a Korean English learner, Korean listeners showed greater error rates and more various error patterns in their responses for the consonants produced by an English native speaker. The difference in the identification of target consonants between the two language talkers was found to be even greater in the final position than in the initial position. As noted in Bent and Bradlow (2003) , non-native talker is more intelligible to non-native listeners when they share the same L1. The results of the present study could be also explained by interlanguage speech intelligibility benefit (ISIB) since Korean listeners tend to take advantage of Korean talker's production of English consonants.
The shared knowledge about the system of consonant and vowel sounds, phonotactics, prosodic factors, and other features of the sound system might help Korean listeners interpret the speech of non-native Korean talkers rather than that of native English talkers. However, in order to explore the positional effect on ISIB, a perception experiment by L2 learners who have more diverse language backgrounds should be conducted.
Conclusion
The present study examined perceptual difference in the initial and the final consonants in the CVC structures spoken by a
Korean English learner and a native speaker of English. Results of the current study showed that Korean listeners identified syllable-initial consonants more accurately than syllable-final consonants. The perceptual accuracy associated with the initial position over the final position was found to be derived from some increased phonetic properties of the initial consonants. The identification error patterns were found to be different across consonant types and between the different language talkers.
Korean listeners showed greater error rates and diverse error patterns in the identification of English consonants spoken by an English native speaker. The difference in the perception of English consonants between the two language talkers was found to be even greater in the final position than in the initial position.
The error patterns found in the perception of English consonants have been explained by similarity in the phonetic and/or articulatory properties of L1 and L2 segments and the difference in the phonemic inventory between an L1 and an L2.
However, the results obtained in the present study demonstrated that prosodic position also plays a crucial role in L2 learners' perception of L2 consonants.
